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PREFACE

* This report was produced as the result of a cooperative research project
between the National Ecology Research Center, Ft. Collins, Colorado and the
Air Force Engineering and Services Center, Tyndall Air Force Base, Florida, on
the effects of aircraft noise and sonic boom on animals. The effort was
funded by the Air Force's Noise and Sonic Boom Impact Technology program,
Wright-Patterson Air Force Base, Ohio.
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INTRODUCTION

'The National Ecology Research, Center (Center), as part of an ongoing
research study on the effects of low-altitude aircraft operations on fish and
wildlife, conducted a survey in January 1987 of all U.S. Fish and Wildlife
Service (Service) regional directors, research center directors, Ecological
Services and Endangered Species field offices supervisors, refuge managers,
and hatchery managers. The objective of the survey was to determine the
nature and extent of aircraft-induced impacts on fish and wildlife species,
populations, and habitat utilization:-

Because many Service field instal~lations are located near military and
civilian airports and flight training 'reas, the results of the survey could
be useful to Service personnel who must \comment on proposed flight operations
and for evaluating habitat in such areas.-AThe field installation managers and
biologists were asked to provide background information or data on fish and
wildlife reactions to low-altitude aircraft disturbances, including physio-
logical, behavioral, and reproductive/population effects. The survey stressed
that because of the current lack of information on thez ffects of aircraft on
fish and wildlife, any type of informationthe-resy6ndent could supply would
be of iiftere-st.

.-Specifically, the survey asked for information such as:

(1) 'observations of animal reaction(s) to aircraft operations, e.g.,
desert bighorn sheep scare behavior in response to aircraft over-
flights or hatchery fish seizures and death following intense sonic
booms; ..

(2) "instances of areas where aircraft noise is known or believed to be
responsible for reduced population size, e.g., areas along heavily
used aircraft flight corridors where breeding waterfowl densities
are lower than in similar habitat away from the noise area& 011

(3) descriptions of areas or sites where adequate background data on
wildlife habitat and populations are available to compare impacted
and nonimpacted sites;

(4) any other data or information that might be relevant or helpful in
determining the direction and design of future aircraft impact
studies; and

(5) expression of the importance of aircraft/wildlife impact information
to the Service.

The 132 responses varied from no known adverse aircraft-induced effects
on a given refuge or hatchery, to waterfowl leaving an area due to the presence
of low-altitude aircraft overflights, to the death of fish at a hatchery due
to intense sonic booms.
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Survey responses that contained information on the effects of aircraft on
fish and wildlife were entered into a data base (Table 1 and Appendix 1),
using the QUICKTEXT data base management system (Osborn and Strong 1984).

eQUICKTEXT is a user-friendly data management system that permits easy selection
of keywords in fields to sort, list, and summarize responses by region, State,
year, agency, location, type of aircraft, animal group, and problem/issue
descriptors.

* DATA BASE SUMMARY

Multiple responses from separate personnel came from Aransas National
Wildlife Refuge (NWR) (6 responses), Bombay Hook NWR (2), Sacramento NWR (2),
and Wichita Mountains NWR (2). Approximately 24% of the responding installa-
tions were in Region 1, 23% in Region 2, 20% in Region 4, and less than 10%

* each in the other Service regions. The data base contains information received
from installations in 30 States. The States with the highest number of
installations reporting aircraft disturbance were Texas (11 installations),
California (6), Nevada (5), Alaska (4), and North Carolina (4).

Table 1. Aircraft/wildlife impacts data base fields.

Field no. Fieldname Description

1 ITEM# Assigned by QUICKTEXT.

2 REGION Service region of installation.

3 STATE State of installation.

4 YEAR Year of response.

5 AGENCY Government agency responding to
survey (at present, data base only
contains Service code).

6 LOCATION Name of installation.

7 AIRCRAFT Type of aircraft causing disturbance
(e.g., MILITARY, COMMERCIAL,
HELICOPTER, SMALL JET).

8 ANIMAL Animal group(s) being disturbed
(e.g., BIRDS, WATERFOWL, UNGULATES).

9 ISSUE Short description of problem(s)/
issue(s).
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Aircraft causing disturbances at the installations were classified as
military (60% of the installations), private (44%), and commercial (37%).
Helicopters caused disturbance at 70% of the installations, small jets at 59%,
small propeller aircraft at 50%, and large jets at 31%.

Installations reported a variety of birds, mammals, and fish disturbed by
aircraft operations (Table 2).

Table 2. Animal groups reported by installations as being potentially
affected by low-altitude aircraft operations.

Installations reporting
Animal group Number Percent

Birds 63 90
Waterfowl 44 63
Raptors 12 17
Shorebirds 8 11
Colonial nesting 7 10
Upland game 6 9
Waterbirds (e.g., cranes) 3 4
Seabirds 3 4
Cavity-nesting 1 1
Passerines 1 1
Other (unspecified) 7 10

Mammals 14 20
Ungulates 12 17
Marine mammals 1 1
Bats 1 1

Fish 5 7
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DISCUSSION

The problem of aircraft disturbance to fish and wildlife exists over a
wide geographic area. Various types of military, commercial, and private
aircraft have been responsible for disturbing wildlife on and near Service
installations. Several reports stated that helicopters appear to cause a
greater flight/fright response in wildlife than fixed-wing aircraft. Waterfowl
were by far the most frequently reported animal group disturbed by aircraft.
Several installations reported that some species of waterfowl were completely

* driven off refuges by frequent aircraft activity (e.g., Texas Point NWR).
Waterfowl are an extremely visible group of birds, and the incidence of reports
of disturbance may be a reflection of this as well as the apparent greater
sensitivity of the group to aircraft disturbance. Clearly, additional research
is needed to determine if more secretive, less conspicuous bird species also
are being adversely affected by aircraft.

The .eported impacts on wildlife range from minor behavioral responses to
severe changes in the use of an area (e.g., Texas Point NWR). Information on
the relationship of the observed reactions to physiologic, population, and
reproductive effects for most species and situations is currently unknown.

* Several installations reported extreme aircraft disturbance to colonial
nesting species. For example, the only United States colony of magnificent
frigatebirds (Fregata magnificens) may be declining due to frequent low-
altitude overflights by tour planes at Key West NWR. In addition, low-altitude
military overflights are believed to be causing the endangered palila bird
(Psittirostra bailleui) of Hawaii to underutilize a sizable portion of its
critical habitat.

Several installations reported that low-altitude aircraft have caused
ungulates to stampede [e.g., desert bighorn sheep (Ovis canadensis nelsoni) at
Desert NWR and pronghorn (Antilocapra americana) at Hart Mountain NWR and
Sheldon NWR]. Concern was expressed for potential adverse effects of low-

* altitude aircraft over fawning/calving grounds [e.g., endangered Sonoran
pronghorn antelope (Antilocapra americana sonoriensis) at Cabeza Prieta NWR
and barren ground caribou (Rangifer tarandus) at Selawik NWR].

Service refuges and Ecological Services and Endangered Species field
offices currently lack an adequate knowledge base on the effects of low-

* altitude aircraft on fish and wildlife, and are consequently making assessments
of the potential effects of proposed flight areas based on inadequate informa-
tion. Field installation managers expressed a high level of frustration at
their helplessness to stop or modify proposed projects that would increase the
level of aircraft disturbance at or near their installations. Virtually all
field installations responding to the survey expressed support for further

* research on the effects of aircraft noise and sonic booms on fish and wildlife.
At this point, the number of other Service field installations that have
aircraft problems, but failed to respond to the survey, is unknown.
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RECOMMENDATIONS

The following recommendations are made based on the survey results.

1. A formal mechanism should be established for refuges by which the
majority of airspace intrusions and resultant animal responses can
be documented. Violations of the Federal Aviation Administration's
(FAA) recommended 2,000 ft minimum flight altitude above ground
level needs to be reported to the FAA for private and commercial
aircraft, and to the military base of origin for military aircraft.
Photographing the intruding aircraft may be necessary to document
approximate height above ground level and to identify the aircraft
for reporting purposes. Ideally, the sound level should be recorded
using sound level meters, and animal responses should be quantified
to the extent possible. For example, a report should contain
information similar to the following: "A single pass over a refuge
by a military aircraft bearing the letter designation HL (Hill Air
Force Base, Utah) at approximately 200 ft above ground level at
1 p.m. on 2 July 1987 created a peak noise level of 105 decibels and
caused virtually all refuge waterfowl to leave the area for approx-
imately 2 hours." The documented complaint should be reported to
the appropriate Commanding Officer at the base causing the violation
and to the FAA. Some Service refuges are currently employing such a
reporting system.

2. Because many of the Service field installations responding to the
survey reported a lack of sufficient information on aircraft impacts
when called upon to comment on proposed flight operations, all
Service refuges and Ecological Services and Endangered Species field
offices should be provided with a copy of the joint Center/Air Force
publication entitled "Effects of Aircraft Noise and Sonic Booms on
Domestic Animals and Wildlife."

3. A central clearinghouse for aircraft/wildlife impacts information
should be established.

4. A follow-up study to this preliminary survey should be conducted to
gather additional information from Service field installations. The
results should be analyzed and summarized in a report similar to,
but more detailed than, this one.

5. Service field installations should develop better working relations
with airport operators, the FAA, and military bases regarding the
effects of aircraft operations, both ongoing and proposed, on fish
and wildlife.
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6. Formal field research on the effects of low-altitude aircraft
operations on fish and wildlife, with emphasis on waterfowl, colonial
nesting birds, and threatened and endangered species should be

C conducted. This research should be conducted to translate observed
behavioral responses to low-altitude aircraft overflights to
potential adverse reproductive/population effects. Studies should
be conducted that compare the wildlife use and productivity of
infrequently overflown refuges to those frequently overflown by
low-altitude aircraft, but otherwise similar in location and resource

"* availability.

7. An aircraft impact prediction capability should be defined and
developed, and access to the capability should be made available to
all Service field installations.

LITERATURE CITED

Osborn, R.G., and P. Strong. 1984. SAGIS QUICKTEXT user manual. U.S. Fish
Wildl. Serv., National Ecology Research Center, Fort Collins, CO. 80 pp.

06



I II I-

C) a) 0)*~ )> 10
01 0)0 ?4 ) 0 0 C 01 4j 0% - >3 a-)

COL a..ZZ )C a- 4) 4C .V0 Q>)

0 ~ ~ ~ ~~~~~~. M0 -~ LfJ onl0 - ) J ~ ~ )<~0 ~

0.0)0 .u -*-).' 0 0.-u, L _ = aV)Jf> aV a) V aC

0) S.0). 0 (D 10 Ci 00% a) -cc (D 01)010 Aj L-U0 ) 0J- 0 Cz> W. c-L
) -0) 014)1- 0) ) - .-c- = .>-) Q)) M0U0 ) M r=06 1'- 0.- I 0 .0 cc 0

U -. 0 > C C0J -(i Q.. ( 0 CC. cC c a ) 0- 0 0. m0' *)(0
(0 ~.0 0) 0- X.~0 CL--0 0- 00C 00 0C 0 <00)

- L)>~> A I) )" V)J *.---0 .d--.- 0 0 -W 0 =.a ) *~L 0 00

4) 0 0-- - : V ) Q- 0 0 ) U) 4 0 ) L. j- (D ) D M . .-- Q. M> cc 00m0.
> C.0 41 _ L~0 0)a > Lhl.- M Q .- L.0 Q0 al M0. Ec C0 0 C-41 0 cu L0) 0
oa m -C . 0 0 0 0 4)"a )-a .- 0 0 ML - 4 04 a) -CD = C)

m C- 0M 0EU 0Jo' C ) I.(A O" -0- (L 00)-- m .00) 0) > .C04.) j0
M)- z C 1 a l .0- 0CC. 0(0 . V)-0 0- CC > UL- m-.. 0c*- LC 0)

Zc c O E- L 41 a .- c ai -= L. OC.. ) L. 0 .'-0 (.O 0 .-0 -L ) 0 ) a; < 0 o M C (n M .0

=.C -o E - 'a CLL_ L 0 c 00 0 'o- 0 . 1 0C0 al mE---00'-OVc 4 U _ )-.

L-0 ..*- -o 0 LoO-L W- -00- ) U_ (-1C.- )-j- .O--0C-00cc0.-C '

) C ) 0 ))L _ 0t .1 . DC W C () L0 J M m()L

0 0 - 0_ 0 0 -010a -4 - - = a -- . .

CLE-ic L. ujcccm E-1 L . m z LW3 cj<. . _jm-00U =O

0 0- 0 aL 0

C ) )- )-
0 < -. 1. - -.

V~~~~ 4)0 m L)VJ2
1.~~~L L0C 1.L.0.0 E

L.

cc 0)- I N

0)(0 E m 0 > ~ 0) 0) -

LIE- E.00 E ~ 0 -'-..-- -0)
m. -0)3 ( 0.5~ *-4) So Q.4-E'

0 0 Q.'(0 1.0)-C C-'0 SO. w
* ~~ 41 >*. 00 . 0.0N. 4) o0 . I- u

0 (0 1->L (L0-0 > ) 0 -.
1. '0) >*-0*- >L0)* ) L*) CL

< Aj 4--1 Ma.-0 0 0 ) M0 CL 1. 00

10 . m 0 m0 m0 Ai4
(2 .. 0 *--.-C L -5e60) S-E0) 0 W-0
>0.0.0 2 UCL') X 0 ., X cl((. 0U)a L

S.-

0 30

0 C

cc c

CL 0) C C m 00

>c V) V) (n C 0 0

C 0 (n) LI)

=~~: 0 -0 f

0) ON as C% 0%C\0

01)
41'

0 1



1 IC

a Q) cc aJ
cuf 0 .)co I < L z 0L Q) ~ d

0 0 "a~ )J1 .-) >,-C . ) cm
0) )) L- Q .- U cc -0 c . > m >) a
Iu C O. C CL C U)) C -- 0 C-)a) M - -0 4j

a-. 0 a. 0)C cl~C *-z- -)f >

C)0 c 0 a)~ C>' ~ -O CD 4-). ~'Z
), ~c >" f-C~' .. 0 .C zC~ X0 c. x -C Xz0

- 0-0 E0-Cx 0**CC m- ): co-- Q)L X.C= a a

0.j 0)CC VL>. C-m)L .- I~ -L .). CCC 0 0 C0cm
CC) CL ) M-~ V m C Of 0-0 Il.C Z.
C)0U fl CCV .-j ~ ~ f ):O0 c C) : 0 0 < a)--'

m0 -C C-x C CL- C(l ) CC ') 00.c L. m .- C) ".- o .4.

a) ao .0 CCQ m) > CC)j L 0 z ) C ) CC C) . 0C4-'C) 4-1 VC )C0 C) 0-.-

CLO - - C0 ~C C C-a)-0.0- LL.CC c ~ ) CC . n L L 0- -" CC)41

a) C) 0 0 ) cI )000 o =- ).a - J 0G -- mL
C. CI QC )c (1 mC- a L 0 o C3 "C.C- .- 0:"

- C ) . . . L. L. 0;L ) CC ) mi ). - cm00.
CC CL <)) 0')' 6sU.-C 00 <x 0 -) a <

m - w) 0-~ ,U
o~- j. -0 In *.1C V-0C-.)

*0I- E~ cm)CVL) 2

C -o

m E -I . E-. L S.. -L

L4. In L 0 L. U200.
L ) " ) >, al L) >,a) (1) C)C -j )flO I.

LL. CLS-L. CL LL . L- L0 L- L. L L.
< mC m CC 0CC (z' mCC 0 CC0c mC) m m 0O aC)

CLC

ICC- -
C)..

o >) C-
O 0 CC

o cC l
<J C L0C-C

N. - , - - -
U) - . L -3:

O 0 C o cc cC co c.) CC c
C% 0%

CC 1

C)Lt'C ' '0 'a

a c
.C



Xn M 0 4) C .J- * 0 V C ~ C W. -V

00 ..O V00 >C-O'n0a~ OCO 0~cfl0x j'fl w~a-1.C l.o~~~~~~O M fnJ 0 -. C CJ 0 'C - 00 W C'fl E 4).CJJ 0000.J'-00 V

-00-0-om 0-~ .0M 000 oz.C-&-coU Mnt~vML 0Ls 01-0
0- .J- n-E U' w .J '0 .. C0. 0S 0U W.- 0 - - M Co a Ow CL-).4j
130 )CL 4J.-EW 0 .j 0 ", CL. ono 0 ( o> -" -- 'AJ 'M0.10 00 M

=)Cocoxc ze *-Ou *C7-ML- 0 C-ccc.JCowwn. *-1- ) 30 c -j4
0) =on- 4 O),- 6. . o 0D-O 0 M~ 0-0 -- Mc .- .0 0cM0 wM.= 0c = ~C ta- *-
M C 0 .~- -0Q .- C)O,-Q *-0 >.-4..c c A ct a) 1C0V > z > -. 1L.L.410 L. 41 Z j
CA ~CO - W0fM -a 4j~r.U) -00 .- c CEZC0MM=O00 -- 04J 00 .L-oz C.if

M D r=C (..--0MC c. -a) -0- a MW-- - o )0 Or- c.Cz4 I C0 u ~ca z0110 4
-- ) t~ cU w 0 WU'- L. . -0 ' . 00.- >.D)'(A.,Ca 0i-Cx>

-U2. acom> woI-ifL O tDVC L--0a 0(.-f V)Lcco 0.J4 0 c C - cc
j J0m M I- z ( > ZV- 0) > CMME41~ 44-L 0-o0C~ 4(-

10 c L.0 M 0-0 .000 0 V) M . 4- > V -=MO Q. cnj .-.- L. (no
>c .J- .- < Q.-. E - I 0 a 0 M'.- O OC 0 4-.- M 0 'o 0..- 0 01

SMc a41 C- r= E *3 41 Q-0z.w a C M LC E- 0 .. L0--4.- 2c ON L
Q Q'~. .-- cMM w c a0 c M4 Cr0 .. JE 0 > w n a M ):4- CL.' 0 0 C .- a

M -J MC M .- wc~j- aiC 0 a ..- . -Ca co "- .- M 4) (A'- M 41 0 --
m O C01- Lo-Z z.- 0 M4 : A-3J0*) j ( 4--) - rC - - 4) COJ=rV 4J COCLMC f-( > -

aL 0L. a' E, 0 r C > C > C OE L Q c m--~jw"c c- a ~0 100 C M
C0~.L 2 M o =, E 0 0MM -tM 002 M sooo - M.--. = M.9 D- ; WC4-O0

-0-C.0-00=-caC CoCOL>. L'nflLOOa 0 0 =C 0 > =.0 0% aC>0C> -0.O

> cn3M4 1 0 M Mm - M00 zMC c41V)0* . )4 .)c(

o 0 C 0

0 0 on S 0 M.

'n 'n00-00NU 0

ca LO .- E M L

. Q.tNE . SM

0 41 0

r- 4) E

0 Q L , L. 0.Q- -'
o0 L1 .C00. 0 41 4) IN

>) 6. N.04J0 .O0 .
t-L L-)O CX MnC.

A( 0 o 0

-~4 - A- 0- -

Zr 0

CL C

>1 0
S00 N

M. W0.~
>, C -

U, fn (0 (fly3

0 00 do0

00

.0

0

9



0) (D C )'m a
L. Cl z LL = =~ .C. aL

0) ' 0 a C (a 0. C Q) 'n W M L. - =a
La I- t- C.- IL > -L .- zG , a) > ccC c 0 O C

o L0 >1 1.) ML 0 0 O>0) 0.,>a) ,c I M0 " . > 0 m 4j
> .--~>--L L_ CLO 0 c C.-CL .C4Oa L_0- 0z0 4 )Q 0 C

MD >- 0C~o0 mf>-. -0 - *m > M M 0 'a0mu > -.-
ID M 41 00 0 . 'ao4 - > a) 0D M > 0 -. XVo C O m- mcf.c'o

'a M0U (A (a ' c ' .~C.C-0m r_ CL n ZZC. CL -W.JO.-O) 'D MID a
-0 Q MC- M c 1 f- a)~) (.0 L o a) a Q A -) 4. - Z.- a VC )

M C 0 CL.za j MC.0 -. O- O.C 4) MaO.C 0 M -- L-C -J> W(_ mc
0 S mC o C M c M a >, - CO.L -(.. ) LL- . - ,a =V u oom) .L_ - Q

M) -0 M.C cm 4j- .. : = c0 c Q- 41~ c- M c 4.. U ' 0 .- 0. = 4) 'a .C- a(2
c)> C CL- e_ ; , 4) 0 LL M-- =>X a - E>aW0..j

U M a)0I W- )0 - a m ( OL C -C L E f--CL m 0 WO MEC- =0
M =a) 7 > = .)> V).- > 0. mL- -3L..-O- M4'a.)--) L 1 I --
L_ L *- M 410c0 U0 UC) 0..41 L. M M-04aLCDL -L-W4_ 3 ). -- )0

U0 0.00 m .oz0 Ql) =" ) W ).1 10 - E >b 9 - a a)l L 00) 0 0 10 Cc-
I-L C 410 C .CL -J C a LC.4..0 ) .- .0 C L f-.c 0 U0 0> - >) " 04- Q
Q)OC c c 0 CM0 ) C -o M -0 0 C C- 0 *.,- * DCn . 2 L. ) >

M 0 .-Ot- zL ~L ) Q CLO 00 n )o 10 o - )oM 3 0>, 4 j a.) _t 41 41 4 Z
a. I- = c =C0) 0 0*0 - 04.'o Cflva .C'U 'aUW C 0 0.0 )-'4j- 4

Z:L0~U 0 U)0 'a. 0*-'a"U (... cz=0 0 -- .- CC =-0 0 0 0 0 0 4) 40 c
a) UQ 4 LU)W-U)(a UCL. (1 4.) m C L -- 4 4 X 0 L -- C4J-LC- L ..C C a jC = 0 )D: ) 0)a

OQ-C..O %- MO c'-0 (1). 0 M ')E c41 ) m= wr ACiJ0 41.L0 ) 4..2E- Q1- -0 (m - M
> 4)(D.- M ~0 CAjL C. - C L CL cc(D4)- = ) )x m1,a - - CcL- ZC()0M- L- (DC C QO0E

C, U 0 0 L0
t- (6- (- .

o . L t L.
M 41 (D ca a) N CD

2 0. 'Jo W~ -- A.)
M MO OL 0 4) 0 c

<( 1. 11 N. - .- N

E ~ cmACE 4

* Q) N,

M~~~N ON. 00 M( -(

f - - 0 -l ~ E0 CL00 L LCLL

Q 0) L.o )O M (A LO (n10A)4 04 )M

L. 11) >)C N0 NO >,L 041 >L 4 -
Q - LF 0--)- L 0.-20. L*-. CL 00.

<( j - ML4-0 '- 0c 0 0 0 L
00)M ) 4'00. 00I --- 'a-U 00
>0 - >0 . > 0. *-- - -2

L*-0LL L) s-2G E -E 22 0 004

0. z

0

0 m

0) 0 U3 4': 0 .

C 0.z

O ~ ~ ~ ~ W MON O .N

L 0 L

c fC. U f0 )U0U

01



c cJ~ C ) Cu c ) -I -
- 4.. W C~.- > 0 - I : - C0 a L C--

0.0CuMuM0 >10.C il Cu (DI Aj 0 -0 0.-. Q. Cu) 0u 0 U- 41
04"C--ucmwo 10 - .0 >a)m I 0Cmum * u m 3 0 CX > Z-o M. CO I.C 8 c 0 410 0 010c Q. (.)C - C W 0 (1 c. 0 C -C 0

.C0C-CuC-C-.-. (D)uCu U4-C~CCC-- -*C'- =c (A~ *- M.-W.
) --. 0 aa 4.0 m MuCCOMu.JOC)UC- C-L C- 441.o CuZa )- s- C-
.)0041 0.c&) -U) izoow'U Mu.) *--Vj uCu u E 'o MIDM 0 0

A4 c -tamu-CD - 0 OC >C0..0-~ .JV' 4)~ M =--Q .'0m4
M = 4) al .- q.Coc~1Lo= QQM-ACu Mu4jE>w =0 4..-) "VU 0~C

eu .~c u41t-wj O -b-"- c- CO f-o z . 0- 0--1 . -
) -- c. z4- c 0.. 0 0uL--10- L. x 41 u 01- )C 0 a L L (Aa)0-

U) L0.C-0. 41 .C M .C-ZM CIO0W- -0.0".- > 4- 0CX- L. > =-
U) 0C-~ C- u C>s41 0 = .Z4-U0. 0 M >)C*-.-" Qu (1U CE c .. a)

- c soc wm ~C4OCuC C0u ucC 0 4 a- > - 1)> . .C> I0.-> L. 4)>

Cu0VU L. S.) Z 06 C-OC-U- 010 0 0 Lo 41 4.) M 0)41 4j4-

-cu)c .Uj -) Q . al4 c o M- Vmu -0 0M):u~ -0 0 0 .0 9. M ) )
QZ- 010 = 0 CIM0c0 c4 0(C LuJ . Aj 1'0 3 >U 'AC-C 41 4.) >0 .
.0 .J-"-.ccc a)- U- C >b -= L-1 Q - .to lC - . C WCU) M --

U)- C-0Cu-u~C CC~. -f.A C4.C-OMCQC)C -4 10 CujOmcmOC
(1)C u'.C .C cA .oC0C- 41 41 cM= .. uLOl)- -C c t~~ a)C0M*-- cu

L. IC>I- -CuO4.- cc m0.0.)- CC-.0 a) -0 at-.- U) U1)) 0)- '

M 3t 4)C-L C 41 E o 41~ 0 4) VC4uCj

C M

02 E
- - -E C

C 41-C)U -e41=t
3: N'.C 0. CU4

C~4 (A)t4

E

0a QS-- C0 u 1- . U
C. .- o 4- C 0 L

Cu mC 0 )-0 a

E > Q.-- -E >0.-- 2 -
0 L. - -2)0 -0&- -O
u Q0.0.= L 0CL 0.-,.C U..)Z

0%0
CL

cja U~

m C- CD 4D

0 f CY C-



C13 0 ) - - c -
c -0 W' -(U (h- a)- f 0 C -

-C0 W -CU m- -C > 0 ) 0-L 4.)
w MC.CJ.04U)G)-3:0 .- c -c .- 0 -C (A ~ .~ 0 c c - 0

m '- a) iL 2 ) . 0 1- S- s- (2L a. t-. Q - L 41 al. 4~ C

f-UL---=C~cc.41-.- 4 >L 0) 10 E >SW41 >0)U C.)2 >22 2 (AcU C OU) a0. U

2) f -.- C C 0 0 20 C1 - . -0- 0)-.- .- 0- a-(-L. *L -2-. (1 )4'2= -
z 4)0.Q Lm- 1 a41 >) c L. 0 2 -400- D .0 0-- ) )2 .~0 - Q CL..- "aL-
U) > L0. 0 m L m 0 2 J -% >4J0 = - > 0 cc- E > a = - (0 0) 4)

U) 05 c c C E>2U os C =0 m >,C - 2D 2>1C-.- 2 2C . 4) = Q W.CU0-
-J M)--UmC.--% 0)0 00 0 I.0 -> Q> > i>L2> 0 o.-.> L0> C7.- =

o-0 () 20 0 - a m 0 .) OM -2; .C 00=a )l 4-.C =0 4- ) D 2- 0) C
VV4'S0Z.) LIOCL0 - UC- UM 41)U 4.3.64'- 0 AU)41J'4- 0 U)4144J' 41> -

0.0 M- MC S-4( c. t Aj1 0) - 0 2 4L ) - 0 uC m 41'
4) ua~ = 2 .0 -- CVaC A )m:;0a C .Cm22)22) M D ):2 a02 ) 0
- >, U) .0 -( L L 041 0 D. 41 M 41 > I -. 6 a%")4 > 0 41 41 >U) 0 C - a -2

4J.0 - CC) 2>%Z) C2e40 c -0 CL(AIm- 41 C -aV.m.- 4 CU)a. W a% - 41 C0)VOm)a0O.

- U- ML-. 0-)44 OL- U)CO 0L-a U) o ~ 0440- U) -U) 41-
)mz 02C ova) 22-VZV f C=)-U -V C 42. C Q-a,.- a0 =4j-41L.0 .0

C4 -2 % L. 0.0 .)-0 4OV =~0CUU1 0 'a 0)U4) 0 -. C 0'.a - o*: 4W.>(-

V a) Q 'o = 4)

20 0 0 0

m 0 2 a) 2) (
2i 41 41.'4

-0 41 V V

a-)

41L

4J L 0..L C- -L t- -

0 >,L ) 0LC) .-. *a .- 41 .- 4 .- 41
m a L. 0 0 0s- 0.

41-C)a)0 20 2C. 2
62E- 6; 6*-

0) 02 02

'CL

m U)

cc m, 0
C U) -j

0 ~~ 2 CD)C

La zL

m co c2c o4

N* 0.0 2% 0%

cm CY* N) Cl) Cl)Cl

00

21



m c4 0(cc4)1 Z

ai m M - C 4az - I >cm IV -C 0
C O Q U JC M - L - Z M (D - (L)- 41 j -

Z j-L.- .- -% m 4 c o a>,m >)v Z- MCC(M 0
0 0L OOlO -.) c o .- )-- ) c am .4j0.MM

5U E - c a)* - =4 C.0 *zco 41J M 4.1 -

A, 4)~ od) .S C c1 .) AL 0 41C0 E A 010 A

(n *L Q o~ 5S ~ %.Mc 00.-o 4) EM- '

z -CV uL 0 Z c 0 m u -C.-*0 L
C 41. *S 0O . aO. a~. C~L041 -d)

M- C Q'a ) M (D (3) -00 = -(- a O' 0C .
o:0-O. 0 -- nC "-- ~ nQ 0 'Q 0 C)U)CCLE - -- -L-

C) d? m Yn.- CIS .) (U 0C )-Xl C.L -. JOnC-ev.a,
(n .LVLOV5L ,a-- i OS E> c 0 4 C0O C

c( E S cS* 0 z = 41 u - C 0 Q) CJ.1
m L mU~~~0 0c o0C.--l-~ OoQ 41 0 m 3 t

OC Aj- c )f-0 oL ) L U- U 04 1 .

M CL-Wc ) m-L0 I 4 C 04 0 10oo4
c a) j-;: L41 -0.(DL 0 4.- CO

C )(n.)t'- o L.)O 10 - 00m S

4)O Qn 0 -L " )S n 0 m> :3c ) 0c0c 0c

m VX-. C .
0 

U. j -0 jC Dc

m 6-

m CL

0)0

C.0.. co-

(U CS- I-

L CM a

__~ L L

41 5- -4.4
* ~ ~ , m(C . .

m 0Q2 -

0 C 0 4

80 0 -
4. u - ,41U

CU ( 0%cn

o (a t
C IUJ

Ci) cfl

- 13



00 0.C. I ) 4) 0 I0 IO C
(D V cc L 10 4) 0 > . . : x c. C. 0 UL 0

cm0 4) >C m ) Vc 000 mZ a)d CL =. o0% )0 Wo W 00
C > Cc (-- '4 0 o acE 44 m 0 Oc 0 0 z-I 1 4 ( =-I 0>.O

-0 m LO-OCow LLod -C c 0 1 s L . 41~ L di 00=-
>%M 0 - 0 0- m m 0 m C0 =0 m0 00m a a - )0- 00 000- 0 -6 OdC

-o.chdd~ 3:j . z L. 4 d>) ) m 0 t- 0 4O.0 lm3 > L.>L 0 4- d> Lo 0 W 0 (
o .zw 0 0di m 0 0E.>CZ- m J.C E .C 0 > * C 0 > 0v - 0
a c- <0 l 4) 0C .- =C-O i oi 41m .- )0 4.) ) 4 c- (1) d j 4) 4.

c 0~- L. .- 0Ji 0 0 -410-L 0 0> 0 "0- c 0 0> 0 4-0- c cm- 1c 4iJ L
:3 0 4do -0 "L% 4J -0 *-4.- Qv 4 41 0 oct4 C 0) 0 O C (.C L C .- di V 0a
to Cc> di *--0 o--.L 0Ca..0 0 0 -. a 0 -A. 0000 0 W- 0000 0 - -0 dI*-cc0 =
ca moo00. L 0 c.Q > 0 c c X 01'- 00-al-LOA0 a) 00M- CL-00.0 '0--.C'.-w

- -o( M 0 .- 4.-0OCL c .C (D a to C- at - )I .U0- E .- U U - E M L M - F-
0..- = ~cm .C a O 00 w = A :30 =c U>MOL o 00 U>.O L 0OmC:, *E 0 0

0'0-- XAJ 0 41~ 0 ' 0 *-d L. ( c - 10 a 0 C CL..-V.0c )t 41 >
Ch > 0.-0~ >C0.00-0M - 0)z 0.1-m ma 0 Lo m mC 0 r..-0>0 a )-
C cO 4) ) a-O 0 L:3.d 0 Odi (A m c c 4 4 0 -. 0*-~
*- m- 0 zdi0 41 414j 0 00 M .d f-4j A> = 0 -C a) cl- 0 = 40

3.c m 0&j. MOM=0 i-SECso. c C00'c. L. 0 C mc V04io 0 3C 10 04J >Q 41 0 m
I dVoO 4) c -4)C a 0>)a)- - 4 m 4 0 ) CO ~U- 0 = 4 C fU-Q=.6) C '0- M 4J0)> 1

'o CM~ -0.dnC-0.dV d-=- 0-M 0C4jr-L 0.-C MAi.C- L = czCC"100

XCA0C. > L c "4)C ~X E 0o~ 4)m mM )> f-= A L4Lj s-f-: -did L C..-41 Ai 0- *-Os C0.
.~L o ~ 0 ~ 0. >0 L 4).C 4j 4 4--0-- NO 0- "L.m 0) m z Q C d 00- a--C c() OVa---0 (

mi L 0. L) w. C C-D L-

0 0 cc 0

S~( (Adidid

co 0o 0o 0o 0

C N,3) 0
0 4 00

c L CL LLI . 6-.1

0 U mo 0 4)4 A .4
0.. 0"%. A %441>

0 a0 0j j

.rm -. 0 - >c->(

4JE 0 E. W
U (A=L CL%. 5'.L Es. 0
00 x0i L L

.- Ldi>L~di ".04'L604

__~~~~~3 000 0c.0-.00 .

0 - d0 00

0-0~~~C 0J- 0 0 .

0) cn
3. 3:

0 Z 0% U7O

o- Go m 0
-J~e m C0

I 's. 0 14



>3_ I0 Q. C) 1) 0- 4) to L6 ( 0oa

z a~ 4) C.0 .0 E C E_. cc a) C)0 -) m. >01 ( ) u a_ ''
w3 00 00 Z -,a)4 0 as 4 DC m0 (0) cc (O) 0 0 L 0_j r-

0 L = W 0 0- L. ).63 4) -I 41m = 10 a)) )t~ .- .c -- . .- s M 4j.aC

3 c - ) .o cco >o =oo~ cm- 0' UC~ >4))C 4-)C ) -CL A -
.C0) C ) C m W 41- 0C (D C 00C> w4 L.a U) 41cc C 0 >,-00VA

41 w CQ(_C >_ Lo' . Qo - =) m.)cWCUa L3.-=cC 3- a)' Q.)UL Z .J CC

4.3 m 0 O.'0 m 1- C .) C 0 0 =c 4)= >) --0W4C 'o~ -4C-0.C - )-c6
C0CY) 4j m C . .0 - ' .CO QC) oo 0 c41c 1 4) a Cu)1 0)C C)4Cu.L >.- -- '

C) 104)~-'0 4) .ci mC CiC) 030 Aj )tcm ) j -'0 $-uO L. U 0 -0 C- 0

4) )4) - 4 L60)~u0U )0 QCC -C) > )- ' MOL 0 0 CCI-CO
U 1'0 ).-.- 0 0..f~ 0.= a00 0 -u'3CCL 4) a 4-) 4 ' aCflc W E - )

-C) C_ L. 0~C a) 0 ~ (p~-2 ICcJ. ~ 0) c)O m 4m ) - 0 0

c =0CC a> Z- 0 ) - '3 Z'.C> 0*-) mOC 41j 0 a- c 0 0 0 = flC 1

(A c m (L 0% 0 fL V ) Cz = - >u.* '3CC C.) - U 04)C 6C- m)0A
0)C-C)~4 C) w)0C .-)~. 4j0)~.. '3> *- L.. 1C) 41 C C C

0 *c )4 m'O >W '3 U)<3C.x Sj0 : CLC.: 4)0) '0 r- (D 0- c -0 cc cc
c).CU a CC)- - C... mE )m L L.Cu4).JwC) -C CC0OU)U)>-cm 4

_,A 0 - w X L6 aL Lj>4._ju _ W _ .M m

Cu0 0 0 0 0

0 4' 4) 4) '3 .-

C 00- 00

0.- 0fC) 03 W)U '
104 Aj f- ) '0 V0 0 04

C)4) 4) a

4) C) C
Ai W'

cc 0 cc6 euC cc E) -4C

L. --C . 41 >3,0~ >3 0) 41
__~ C- - 00. C. -C_ L -- ) C

C.6- 6 0 cc 4j 4- cu 0
W))0-0 41 cc 0C 41))u

20. r 2-.- >0 -0)CM
so jc--4 -0 6-
a 0f- a2) -) L. L.- -C
Q0Q. 0) .C A. . Z

oz D z z 0)

Cua 0 1-
0 U) 4 0 C

0 0 C C 0 *3c

m co oo co co0
CC(D u6- C.

41 t" X Cj z3.
O )0 1CC- U).

C0 .J000 <

c)i Jr .- ** S

0) C) U)Cl) ) U) Cfl'

41 33 3

15 .. LC



0 a) L 4 0 c 0 m Ch 0C 0 ) 41 ( '.-
Ig. m cc 3:. (A. *(. L. EG -a) .- C =C- mf- 'I) m--aL4 0 c)4 >--- 41 0).1.00 m M0% L>0 4 ) a)- >. 1. >w CJ Cf0 4) Ui W-. . L. e0

0 4) M c 0 QU 0 A) 0 C 0 4 ) a C L .CC QU-41 A( ) M( 0)0.0-0O _
0 >0 4) C M- cc0 0>0) 000 .* *-0a) -;0 0 C C 04) 4 0 at-

0) 3. -- 2 -C Ga> 0 3>MC00 0)3 c0.- 0) _z( ..- _5-a)C .- fCL =0moa) CL0 m
'0 W-O .o .CO 0 'a a -. M 0 0-fl co(-Oo'.-% 0->,- L0 =(MoO4)~v L0)
z 0%-o 0 ) i ~0%-0 e CAi-0G E t 4. 0 >s-- C0.O0%04C-0 -XQ C Z 0 r

4) o L).0dC C ) CO 0oL.(. >,4-. O-) -a . -
0C a--=v1 Q L_e *-*0 a ) --- 0 cV 4Q -aim04) 0U L COL 0 4)4 Wd-.))i m0

W 4)0C00 wC)0 i)OCO m)CO c). - = =4.4) Z4 C D W)0 -me -- 0l0 0
to m 410.C4 >'-0 . 0.C4) cco~4 m j mm j _t1 , 0 ) 4- - 0 E4)Z20 4 cf.-) Q

- IC. (A ID " M- I U= 0 1*0C 0 ZL>c -CC.- C00w-n-L4). Cm=4jOm0r
3t -C C Lam:: ) 0 a- C ; W- C OOLloUi4i =4-C 0000*0-m 04j
0 0 - cc a) -- 0 4).-- 0 W =--S XL.04JCL- 0 e-0.-0S_ W.- 0 m 4)-

-L-j Mz EGm - S-4)" - f-.4) 0 o C Z c 4 a)GO%- O C 4 LLL f-c o
0 .- C 4 -C M4- C Aj 46'. a 4 0 F_ e>0.-oO 0 mcczmooO 00--

Aj z 0 ) - cm v41 41 ~0 ) Aj M0 -- WW.E 0 - -U4j M . 0 m c> - 0) LL
COO L. 04)Cmc- C O W 1- CO 'A <OfLO0flOL6- CC0oo .C--CO)( .004)

04J4J 0 M IQ o 041410 0 4.3410 >~>01-00- 'cc- 0> 4j 4J-0flC e 0
U0- W W-- U..~) ~r 0%- 0-3Q . 4) r 0J 0.MCC4 - U 'A- M00 Q
0 -O > A- -0 -- 3t Q - 3 c~- > E fl0.C4 - m0 M -0) M M CIE 0--.-0 0C

L0 00 m X--; &-:0 00 LC0 00 00 M-O0 0 CZ00 cc Q- A)COG0- >- W-0M

0 0 0 0 1

2 41 430 4.) 4); m-'-

- . C 0 0
C0 M )- m 41 '40 -

S0 S0 E 043
-  

060

41 A)

-4.. m -L L.m 1

m. 00 m E 0) E0 -cW
0- o 0 WO EG )

-~c 0 01.

4)- 41 4M. 4J U 4)00 h-U
*. L. -4) L. -4) - L'-O CL

m m0 mM 4 ccto to 4j a 0 0.

C C 4)

- j 4) 0j _ j
4)M 0) M 0~ 0 -L0' 0 0 6 Z 6)

U 0
O ). G

-J 0

U 0 0 ca 0

C z M 0 .

41

* 0

4) z zT

U16



0 00 C) .C 4) L~ 0 C=
c0 . Vf = 10 0) 0 4.C >0 - (a 0 0 CD C cn

4)-) 0) Z.) (-CLtL 0 m0m>0c ~C m4) a) Q0.= -C
4-00flgL 0 (- W 4 0 .CO m V W 0 wS- 00 0 -- i zCL41id41.0

0c.LS C L.-C- (aL. -0 m m(.'o.0 m 4) 4 L. 0.0 0. 1 ( Cdi 4 ..- 0
00 00000 C 0 S--L-0 0 C L- .00m0 0 .. C- OC 0 m. (1L

L Q - zAz ->- QL 0 S f- = 0>m0 C = Sdi Z. 41 Qddm . -v 0 0 (A -0
0 ) 0 .- jCc- 0 41 cm 0-00 0 00d Odi 410 0.di > - 0) A > )m4 -;=0L 4 ~ C-

m N -- C -- ZaCac 00CO d41L *-OErec -owom C- CO)>-LC .-- =

-= C )1 -- 0 41C c.O dc Q (v0mL 0 ~0 - 0 41ct-00- m 0 0>CaO 0.CL -' -0
0 1 C-L o jdC~C d 0.3==a j C . . ) *- 0.0 L- 10E iLcO0L ): 000u

ZC C MZ.0(DO0L.CL0 C C 0 a)i .00 m c 4 4 ) Z a) 0--0 00.'41>
i-> .'i'o o~0 0 Z cm m(1)E C 3 oE A. cm C C mL- 0

-0 -C~ )1: 10>-20Q)VO 41 >- c 41 1 0 o . - c 1 - - a 41 -

>oLL-o L M-)d1iWo. >m W.- E 0>,as- .. oc dioC Vo C< C- C m
)--4J~d Q4 0c Cna- 00004 m0 L. WoC o diC- -0 *4 0 MV) 0 c a)o< (A--00 0

0 0 :( 0 W U 0. (L > 00- O .mO -oo 0 -d i a)n 0 ~ v
00c0 0 0 m a a0a)L.L-C 0 m0 to-00 a)-OC-. C-Oma Z CZ.LC-0LC m

-j -~-= 0oME LlC01 a 0 .. 04n E- C ~) 0 -%3.041 0.V C-1 C-~ Ld0- C'--.0

m ) 4J
o 01 06

C- 0

1000

Ci m) CC (A )
0 a)S -. - DS

%-.- 4) a -

E.: -0 -dZ0ia 4

0 N0 .Q)L 0 04

3: 0

00. U1 10-
5>41S >0 c>...

0 3 m 0

0 Q:

0) 10 Q

0 A 0 .
.. J Cm VC.

m. co 0C
>0 )C1

0 V -
C L..l.C0

0 >.i5...

C- 4

0 17



c..a 41 c ~ C = 0 > 0 0) cc c a Iz4
o. c 010 J 0 O 0 Q L. 4  4 Qu. C. M0 S..4L. c j

0o L) .) -') 0.C I x0 '0 CL r -)M 4J O M4. C~ C 0 0
110 o 0~~-J V) 010 C0 L O - L .O c
0 -0 )0> : L - 00 0 - 0 M >). 00 2l-- c V)-O c 0V '

mm~ '0Weocw4i -- Occ. L.u .) L- w0 c - ".-0CC C 3 c
r0'0&EC 4.C -O a 03. CL M0 'u) ) 4)m M :0 -- * 0a)M> * - u O c 0C

o -M0E M LO 0 4J- 41 0%Cl c cc M 3CuM t L.~ (6 cf0Lo.
4) CL-0' C- C -4 -L. Z4414 Cm0MuL- .- m i Z C 0 COZ4j i- L. 4)

c n-C-C043 .CoC.-O 0 j> .- - CI.. ::.CC ) M 4 .- CDC L4J~ ( Cu L
'A MC 4 a.- Cu M - 0C 4) 4. . *-4. E"-I OMl m *-.c ) )re w

In 00 Q- ~ 11 U nL 0 - C 'a 0 ~L.).,M.- 41 E ca 3c '0n-) L- W cc cy0 0'-
Q Ls C 4-4 A. .* - 0 > 3 Cu0 0 om= M 0 ) 0 M C 4..) .- 4. -La
LS nL. L0 0 0 S0 >- 3 '- L- - M %-Lc >0a - a) oC OLCL.-C4
a)0)0'- 0- 4)-- 4 C 0j.6 *-L M.C- I 6 )" '04)C CA0 ol0C mf'--Of 4)m I
cmE C - *.Xc-CuMCu -Cu - 40j .- M- E - 0. m 41 -0'-
C aC- M L) ;- ) 0.0 OcOC- 410 C c ) -4.~ .0- mo M >,(AE
cum M - SL 0 0.0 a)=M :41 L- -L- =.C 0) - 4 a)0 '- cc. -a . L - 4j
ID 4 0m.- U) OC)- 10- C m fl .'001m0 430 443u> 0 41 JO 4j- -l C 4 - 0 0 L) M ..
C E.-o f0. C 0 .Ls- M ~C- L- - - M 0 a - -- 4j M 4J.- .JC r

0 0 M.O o 0 -O41Dr0 0 IL 0 A-- M m> M.-10) 0%0 a) W - z M.- 4J M M.) L.
4. 41 CL.- 4j- Q0- .C- ).- M II."-.- > *- o .'- m L L) 0 C L) o

0 0-00010 43.CO M ct- 0.CLX0 0L 0 )C ) )I.C M>-C-) 0.- a) 0 c cul
.C--mow LC.C-C0C moo0 -L-Mc)0XC ML 00 430 L m -a0uCO'-

V '0
In1 Vn 0 )L

L~ L C-- 4

- 0 0 L0 fO a 0
(V 41 0. Ne

C LL 4..) M14 '140

'04 41 'a E41 E 0

LE M L =I 204)
-CUCO gm a *

M C C Ma

M E >M NO CL cc W
4) -0 L.- 'ALO e00-E ,
0 4) Au 43- mCI 43) LJ

L. a)- 43. mO-C Cx a)
>0 *-N -'.. M 2>10c0.-

-1 MZt 0-0. Z-) 0... O0.

00.) ze Cu

CD 0) 0- L.Cu

z 0

CL 0 43 0 C 0.-
0c Cu 0 0

N~t X 3I 4)0

01 - 0 C) 0

Lc- I).z

0 ~0

*k 0

43

Cu~% co-0 i
InN

C1



.) >I 4JC EC . .
VJ 3 1O cc) *cL c - 40 1 M3 4. .QJ4 ) c) -- -

L-00o :i-0 XCC > ='O- 10 3:zc 0 . -- Q .- ,a~ C.'4)z

0 0 z VL. 00 0.a 4)32 0 c c a 3 c. ) 0) 0 -- 4> C 0 = N
o U)~~.0 0 10 M -4. MlLC.~ OLE-0O 00j-.
W-U c c -4. 3 Lca. M)U .04 ou ) 4)

Aj M ) -04 c). M mM 0 M- C4 cc Cu . L. M-- ). cm*--) u .O4 00M) .o-'
4) Q~0) . o V A.) Q0- 4) M >) W- -000) 0 -=- 0 0

4) Z> Q.LCw4)00 M.C.CO 0 4) w)> z .63 .) - C "1 -00IC V c 3-0 40
Cl) SCIc c0-0 0.CI 0 = M.U >JC) *0 4 Ct -C - O a .c-c c u ID z w.-

ca cc M--O 4- M 00 4Z0" M 0 M W M). .- C 0)C M) _C4 U3--C E 14~o-
- 3- C. Q.-) f- - MzO0 .-.- M.- 0 a) 4 Q - : C -0d -- 04).0-4J 0)0 L) Cm C-

>4 co- - a- )inO-) uUC4 4)w- - (D4- 0) w01Cu -% M0) Q=C0 C.-0 M.>,43

Q- -0CO- -- c W.' 4)4)C430) - UL1 0L 40 0 Zwom0 v e cr. Cu
.- E 3 - l - 4 ) - 4 cl U 4 C s3 ~ ~ W '0= M M 4)= 0 L , -j 4 c a) f.- = 13 o .E L )
- a 0--m u 0 -a j- oM00) O.C L- fif fl43 f CLU)-) -Cu4 V(. z IC a (1 r

0 -n- W COjI j l 0M 0a O-L.6 4J 4- M> E.~u L.4).JjL ( U) Q -- Q. 4:1
.am 0 41*0.3 ) Q0. M .0 10U)QJ -L.Q W oZ43W CUc 0 D- In.CL- )- = ).a

= .-- C = 4j M -- 41) O4M -- (-0=> C 00 -U t- 0 j 4-')0 4) .C1-
o 4j4.z 0442.34 -U) a-jMwz u0 c 0L- n 41-0 LCu 0 x*)-- C L UC.C *L. c0 6) =

-0CM 0 C7L)M0MCIf. Wu0 - cm -C fcv. 4.fl(CU)0 M- a.4-'4 -flOC.-4M C-

10 ) t
S-. 0 0 0

41 - 3434
< )4) - .

-. )U toC CU

C. -- 4)0 ) U) U)

A0. 4) 04 0

CI4 a- E -43 4 4

00U

CI CA

0 L. U) 0 CDo j 0 Q.44 135C .CLC

Z. zIu >)Ct (L

0) <J4 In34
c* 2- -E -Y0 LU

CD

w1



a3 > 0 C 0
L~~~~ A.). 0. 

0 3-
(30 0 > '-0 VVc03. t

-'3) . 00 0 > .- 0 -00- 1nc0 *-0. U
0.- M3 41 . -Z.m0M 0 W 0 41' 4>

(A )- >bo 00M M -U >b 6 C L 0' 41
oE- oo Jam. 41 C0 -V CLC. e )(3)

cc 010 400 > 0 Wo )O*-m 0 3 OCa 0) m .04
Q ) - ) >V -. c Z0> QI 0 0- cm3 .La

0L -.-O M*-OCC-. , .6.OL MC ic'0 C0- C m)U'-
41 '3 13. -- mo 10 >3 '3 w .0 %.'. )o* COL L.

U) CCo E0 0 o ~ V - c - x -0 41 M
- OCZC. .0 4)'3N L) 0 ca 16O. 0 > 4 J 0 - - (Lt

>0 0 0 .-.- x )0.C > LVU4J) Z W& 000
coo0 VOOQ4)U1 (A 0 (a 43V 0.-M -

Q0 (D =L. L -. L . C - -0 m .C "o = ) 41
4) a--M 4.'c L- 0 )C -0 m0. %- ~ ~

m 4 O M- cm0) mL 000 O OL - E- .L0a(. 4
V00L- -'3CMNU)0 10 41- = CIO 0 M a -La 4

Uf ) 'o 0-cc 4JZ )* ~- a U 41CLs 0 1 ~0 L
-. 20 Vj' 30)U)--0' 4304) 0C to0 41 0 -s

41 a0=.CO O- m 3 r- C '-C.- 4j- C'-.CO m o~oV

U) 0m

-1 00 CL
0 0.

41 La 0 3

cc 0) U)' 4)-C EmA.
L. 0 U) L LEU (

0i L LO 00Da
0 L -mS 1..

L- CL., L.o' 00 - CO 06

o ~ 7 U N0C.) (A 0 C-.ULO

0 -- C -- N -L 0

m~ >i 0

0-~~4 C 6) .
0 ~ 0 0 L

'3 0 cc0

0 u L CL 0 a-

C : .1 X0 ZU Z

4 co3 40 Go

* 0

02


